Dissociation of antiproliferative and antihormonal effects of the somatostatin analog octreotide on 7315b pituitary tumor cells.
The somatostatin (SS) analog octreotide has been successfully used in the treatment of (neuro)endocrine tumors. The mechanism of action of the tumor (growth) inhibitory action by octreotide is not fully understood. We have investigated the effect of octreotide on 7315b rat pituitary tumor cell growth, PRL release, and intracellular PRL concentrations in vitro. When cultured in medium with 10% fetal calf serum, the number of high affinity SS receptors increased with increasing culture time. On days 7, 14, and 21 of culture, the number of SS receptors amounted to 978 +/- 217, 3588 +/- 705, and 5865 +/- 3332 fmol/mg protein, respectively, whereas they were not measurable on day 0. From days 0-7, 7-14, and 14-21 of culture, octreotide (1 pM to 1 microM) inhibited PRL release and the intracellular PRL concentration, with IC50 values in the nanomolar range. However, no inhibition of cell growth was observed by these octreotide concentrations from day 0-7 of culture, while octreotide inhibited cell growth in a dose-dependent fashion from days 7-14 and 14-21 of culture (maximal inhibition by 25% and 26%, respectively). In a series of nine consecutive experiments we found a significant positive correlation between the percent inhibition of cell growth induced by 1 microM octreotide and the number of SS receptors on 7315b cells (r = 0.7865; P = 0.012). Inhibition of PRL release did not correlate with SS receptor numbers. Octreotide (1 microM) inhibited forskolin (0.5 microM)-stimulated cell growth and intracellular PRL concentrations, while in the presence of a high concentration of forskolin (10 microM), octreotide had no effect on forskolin-stimulated cell growth and intracellular PRL concentrations. In addition, its PRL release inhibitory effect was significantly lower in forskolin-stimulated cultures. Pretreatment of the cells with pertussis toxin (10 micrograms/liter) completely prevented the inhibition of cell growth by octreotide and diminished the inhibitory effect of octreotide on PRL release. Finally, 1 microM octreotide significantly inhibited forskolin-stimulated cAMP production (by 29% and 53% on days 7 and 14 of culture, respectively). We conclude that 1) octreotide inhibits 7315b rat pituitary tumor cell proliferation via a pertussis toxin-sensitive GTP-binding protein- and adenylate cyclase-dependent mechanism; and 2) the number of SS receptors on 7315b pituitary tumor cells may determine whether octreotide exerts a direct antiproliferative effect, whereas its antihormonal effect occurs in the presence of relatively low numbers of SS receptors. This suggests a dissociation of the antiproliferative and antihormonal effects induced by octreotide.